a b s t r a c t
Representations in working memory (WM) are temporary, but can be refreshed for longer periods of time through maintenance mechanisms, thereby establishing their availability for subsequent memory tests. Frontal brain regions supporting WM maintenance operations undergo anatomical and functional changes with advancing age, leading to age related decline of memory functions. The present study focused on age-related functional connectivity changes of the frontal midline (FM) cortex in the theta band (4-8 Hz), related to WM maintenance. In the visual delayed-match-to-sample WM task young (18-26 years, N = 20) and elderly (60-71 years N = 16) adults had to memorize sample stimuli consisting of 3 or 5 items while 33 channel EEG recording was performed. The phase lag index was used to quantify connectivity strength between cortical regions. The low and high memory demanding WM maintenance periods were classified based on whether they were successfully maintained (remembered) or unsuccessfully maintained (unrecognized later). In the elderly reduced connectivity strength of FM brain region and decreased performance were observed. The connectivity strength between FM and posterior sensory cortices was shown to be sensitive to both increased memory demands and memory performance regardless of age. The coupling of frontal regions (midline and lateral) and FM-temporal cortices characterized successfully maintained trials and declined with advancing age. The findings provide evidence that a FM neural circuit of theta oscillations that serves a possible basis of active maintenance process is especially vulnerable to aging.
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Introduction
Normal aging is associated with a decline in various memory and attentional abilities. This age-related memory impairment specifically involves the disturbed ability to encode new memories and dysfunction of working memory (WM) whereas implicit and autobiographical memory remains relatively intact. While the behavioral aspects of age-related decline in WM are well known, the changes of functional interactions between brain areas related to WM (especially during the maintenance period) across the lifespan are still largely unclear, and have not as yet been investigated by EEG studies. It is still a matter of debate which WM processes (encoding: Gazzaley et al., 2008; Karrasch, Laine, Rapinoja, & Krause, 2004 , or maintenance: Cappell, Gmeindl, & ReuterLorenz, 2010 ) underlie much of the WM deficits observed in the elderly. We aimed to test the frontal lobe theory of age-related WM decline during the maintenance period of a delayed match to sample task. The goal of the current study was to investigate the age related functional connectivity (FC) correlates of WM maintenance processes, mediated by phase synchronization of frontal midline (FM) theta oscillations.
WM is a limited capacity neurocognitive system which serves the temporary maintenance of the required information to achieve future goals (Baddeley, 2003) . By these means learning to utilize information beyond its transient sensory availability can be realized. Maintenance mechanisms refer to the repetitive selection or direction of attention to the relevant representations (D'Esposito, 2007) . Thus, forgetting occurs when items fail to compete with other ones to regain the limited focus of attention (interference),
